INTRODUCTION
In the course of studies concerning the metal-sulphur bond in the internal complexes of transition and non-transition elements, at the Laboratory of Internal Complexes of INC of RTU a plenty of 8-mercaptoquinoline and its derivatives complexes have been synthesized and structurally investigated earlier [1] . The obtained results have been compared with the structures of the corresponding 8-hydroxyquinolinate.
The synthesis and X-ray structural investigations of the internal complexes of 8-hydroselenoquinoline and its derivatives have been continued in order to elucidate the character of the bonds M-Se(O,S) and their dynamics in the mutually similar five-membered metal-containing cyclic compounds belonging to one and the same VI group. The similar systematic structural investigations of the internal complex compounds are not known in the literature up to now. Therefore, the issue concerning the coordination abilities of the selenium (II) atom as a ligand atom, as well as the experimental determination of the length of the valence bonds M-Se in the internal complexes is a matter of principle. Up to now, we have established the molecular and crystal structure of 8-hydroselenoquinoline complexes with platinum [2] , palladium [3] , cadmium [2] , zinc [4] , mercury [5] , antimony [6] and bismuth [7] as well as platinum, cadmium, zinc, mercury, antimony and bismuth 2-methyl-8-hydroselenoquinolinates [8] [9] [10] [11] [12] [13] and zinc and cadmium 2-phenyl-8-hydroselenoquinolinates [14] [15] . In the crystal structures containing the 2-methyl-and 2-phenylsubstituted ligands, the effect of position and nature of the substituent on the molecular structure of the complex has been observed. The changes in the molecular structure, mainly, in the coordination environment of the central atom are different in the complexes of the transition and non-transition metals. The determined structure of palladium 2,4-dimethyl-8-hydroselenolquinolinates Pd[C 9 H 4 (2-CH 3 ,4-CH 3 )NSe] 2 (I) being considered in the present research will be able to exert the effect of the summary action of the two electron-donor substituents in the 8-hydroselenoquinoline ligand on the coordination environment of the complexing palladium atom.
EXPERIMENTAL SECTION

Synthesis
Dissolve 0.1 g (0.00056 mmol) of PdCl 2 in 1 ml of halfconcentrated hydrochloric acid and add 10ml of water. Dissolve 0.3 g (0.00064 mmol) of 2,2',4,4'-tetramethyl-8,8'-diquinolyl diselenide in 2 ml of half-concentrated hydrochloric acid, add 1ml of 50% H 3 PO 2 and allow to stand for 10 min. Then add 10 ml of ethanol, 1 ml of saturated sodium acetate solution and, finally, add the palladium solution that was prepared earlier. 
X-ray Diffraction Analysis
X-ray diffraction data were collected from a dark red single crystal (imperfect form). The Bruker-Nonius KappaCCD automatic diffractometer was used. The structure was solved by the direct method with a subsequent Fourier synthesis and refined by the least squares matrix analysis using SHELXL package in the full-matrix anisotropic approximation for nonhydrogen atoms, taking into account the coordinates of the hydrogen atoms. Hydrogen atoms were located both from the differential synthesis and from idealized position and refined using a riding model [16, 17] . Calculations were performed using the software [18] .
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The crystallographic characteristics and the results of the structure refinement are listed in Table 1 ; the final coordinates and thermal parameters of the basic atoms of structure I -in Table 2 ; the selected geometric characteristics of complex Iin Table 3 and 4. Se (1a) 1988 (1) 587 (1) 3980 (1) 57 (1) Se (1b) 2458 (1) 537 (1) 1782 (1) 61 (1) C (2) 4173 (7) 3372 (4) 3434 (4) 45 (1) N (1a) 2639 (6) 2420 (3) 4114 (3) 38 (1) C(2a) 374 (7) 3133 (4) 4199 (4) 41 (1) C (3a) 3434 (8) 3685 (4) 4980 (5) 49 (2) C(4a) 2756 (8) 3489 (4) 5723 (5) 49 (2) C(5a) 1441 (8) 2405 (5) 6428 (5) 57 (2) C(6a) 949 (9) 1633 (6) 6409 (5) 63 (2) C(7a) 1062 (8) 1080 (5) 5667 (5) 55 (2) C(8a) 1636 (8) 1348 (4) 4920 (5) 48 (2) C(9a) 2100 (7) 2165 (4) 4890 (4) 43 (1) C(10a) 2092 (7) 2706 (4) 5693 (4) 43 (1) C (4) 2818 (10) 4071 (6) 6540 (6) 69 (2) N(1b) 1859 (6) 2368 (3) 1556 (4) 41 (1) C(2b) 1154 (7) 3089 (4) 1429 (4) 43 (1) C(3b) 1090 (8) 3592 (4) 609 (4) 46 (2) C(4b) 1797 (8) 3372 (4) -89 (5) 48 (2) C(5b) 3151 (8) 2246 (5) -731 (4) 51 (2) C(6b) 3644 (9) 1453 (5) -656 (5) 57 (2) C(7b) 3470 (8) 942 (5) 88 (5) 58 (2) C(8b) 2860 (7) 1243 (4) 821 (4) 44 (1) C(9b) 2417 (7) 2075 ( 2 . The common view of the molecule with the assignment of atoms is shown in Fig. 1 . The palladium atoms occupy the common places in the elementary cell, the atoms of selenium and nitrogen are bidentatically coordinated by the two non-identical ligands of 2,4-dimethyl-8-hydroselenoquinoline and are included in two metal-containing rings. The bonds Pd-Se (l aver. =2.357Å) are nearly equal (Table 3) . (11) C(5a)-C(6a) 1.333(11) C(7b)-C(8b) 1.392 (9) C(5a)-C(10a) 1.418(9) C(8b)-C(9b) 1.414 (9) C(6a)-C(7a) 1.409(11) C(9b)-C(10b) 1.426 (9) They possess the expressed covalent nature, as their lengths are less than the sum of the covalent radii of the corresponding atoms (R Pd +R Se =2,534 Å [19] ). The covalent nature of the PdSe bonds is expressed stronger than in the complex Pd(C 9 H 6 NSe) 2 (II), in which the bond lengths in the centrosymmetric trans-square coordination of palladium constitute 2.404(4) Å. The transfer from the planar trans-(complex II with non-substituted ligands) to cis-square coordination (complex I) is accompanied by the decrease in covalence and in elongation of the Pd-N bond from 2.065 Å (complex II) to l aver. = 2.161 Å (Table 4) in complex I (the sum of covalent radii R Pd + R N = 2.102Å [19] ). This probably is due to the influence of the 4-CH 3 groups. It is necessary to emphasize that in platinum 2-methyl-8-hydroselenoquinolinate, in which the coordination polyhedron of the platinum atom is a trans-square (2Se + 2N) with the Pt-N, bond length and the angle NPtN are not changed in contrast to Pt(C 9 H 6 NSe) 2 [2] . (2) 119.3(6) C(3b)C(4b)C(4') 121.4 (7) C(3a)C(2a)C (2) 118.3(6) C(10b)C(4b)C(4') 120.7 (6) C(4A)C(3A)C(2a) 120.9(6) C(6b)C(5b)C(10b) 120.0 (7) C(3a)C(4a)C(10a) 117.3(6) C(5b)C(6b)C(7b) 121.7 (7) C(3a)C(4a)C(4) 120.7(7) C(6b)C(7b)C(8b) 120.4 (7) C(10a)C(4a)C(4) 121.8(6) C(7b)C(8b)C(9b) 119.5(6)
The chelate angles SePdN in complex I (Table 4) are equal within the limits of the error ( aver. = 84.55 o ). The coordination polyhedron of the palladium atom in complex I is a slightly tetrahedrally distorted cis-square (2Se+2N). The degree of distortion of the planar environment of the palladium atom is characterized by the values of the diagonal angles SePdN ( aver. =163.1 o ) (Table 4) and by the dihedral angle between the coordination planes SePdN amounting to 20.15 (1) o . The values of deviations of the palladium, selenium and nitrogen atoms from the mean square show that the mentioned atoms of palladium, selenium are located approximately in the same plane. The nitrogen and carbon 48 atoms of the CH 3 groups are remote from this plane and are located in the opposite sides. The interligand repulsion of the selenium atom and CH 3 group in the cis-square coordination of the palladium atom is decreased due to the essential deviations of the palladium, selenium, carbon (methyl) atoms from the planes of the corresponding quinoline nuclei. The distance Pd…C(2) equals 3.344(5) and 3.357(5) Å.
The Se-C bond (Table 4 ) (l aver. =1.901 Å) also possesses the covalent nature (the sum of the corresponding covalent radii R Se + R C = 1.933 Å) and is near to the value 1.893 Å given in [20] for the Se(II)-Csp 2 fragment. The valence angles PdSeC ( aver. =94.35 o ) (Table 4) give the evidence on the octahedral disposition of the electrons of the external electron layer of the selenium atom and on the additional strengthening of the Pd-Se bond due to the direct donoracceptor -bond [21] .
The steric hindrance due to the presence of the 2-CH 3 group in the ligands and the tendency to preserve the approximate planarity of the coordination knot (Pd+2Se+2N) at the formation of the complex is accompanied by the bend of the five-membered metal-containing rings -Pd-Se-C(8)-C(9)-N-along the line Se…N. The dihedral angles of the bending of the metal-containing rings equal 22.56 and 23.44 o , i.e., one of the greatest bending occurrences in the metal-containing rings, consequently, the five-membered metal-containing rings -Pd-Se-C(8)-C(9)-N-in complex I possess the "sloped" configuration. The dihedral angle between the planes of the quinoline nuclei is increased up to 38.71 o due to the bending of the metal containing rings. The spatial disposition of the ligands in the molecule of palladium 2-methyl-8-mercaptoquinolinate is shown in Fig. 2 . The quinoline rings are planar in the both ligands within the limits of error 3. The structure of the quinoline rings is usual: the bonds of the type N(1)-C(2) (l aver. =1.327 Å) are essentially shorter than the bonds of the type N(1)-C(9) (l aver. =1.387 Å) and exert the trend to double bonding (the length of the sesquibond Caryl-N equals 1.333-1.345 Å [20] . The alternating bonds C(3)-C(4), C(5)-C(6) C(7)-C(8) ( Table 4) Complex I is geometrically packed in the crystal structure in layers parallel to the xy plane. In this plane, there are the palladium atoms, and between them the layers of the parallel ligands occur (Fig. 2) . The distance between the centrosymmetrically bonded planes of the quinoline rings is 3.733 Å.
Complex I has no isostructural analogue in the group of studied 8-mercaptoquinolinate.
CONCLUSIONS
Using the X-ray structural analysis method, the structure of complex I has been elucidated. Our studies have demonstrated that the introduction of the 2-CH 3 and 4-CH 3 groups in the 8-hydroselenoquinoline ligand causes the changes of both the molecular and crystal structure of the complex.
In complex I, if compared with complex II, the disproportion of the Pd-Se and Pd-N bond lengths occurs. The type of the coordination polyhedron of the central palladium atom and the spatial dislocation of the complex are also changed. o соответственно. Установлено, что образование комплекса I по сравнению с комплексом Pd(C 9 H 6 SeN) 2 (II) сопровождается существенными изменениями координационного окружения (2Se+2N) атома палладия от центросимметричного транс-квадрата в комплексе II до асимметричного тетраэдрически искаженного цис-квадрата в комплексе I, происходит также усиление связей Pd-Se и ослабление связей Pd-N.
